Plasminogen activator inhibitor 1 expression is regulated by the inflammatory mediators interleukin-1alpha, tumor necrosis factor-alpha, transforming growth factor-beta and oncostatin M in human cardiac myocytes.
Accumulating evidence points towards a role for proteases and protease inhibitors in tissue remodelling and repair in a variety of organs. In particular-besides the matrix metalloprotease system-the plasminogen activator (PA)/plasmin system has been implicated in these processes in the heart. Urokinase type PA (u-PA) and PA inhibitor type 1 (PAI-1) seem to modulate cardiac rupture and infarct healing. In this study we aimed to investigate whether inflammatory mediators can regulate the expression of components of the PA/plasmin system in human adult cardiac myocytes (HACM). We could demonstrate that HACM, isolated from pieces of myocardial tissue by mechanical dispersion and characterized by positive immunostaining for the cardiac markers troponin I, tropomyosin, cardiotin and myocardial muscle-actin, in vitro express PAI-1 and tissue type PA (t-PA) whereas u-PA was not detectable in these cells. PAI-1 protein production was increased up to twofold by interleukin-1alpha (IL-1alpha) and tumor necrosis factor-alpha (TNF-alpha) and up to fivefold by transforming growth factor-beta (TGF-beta) and oncostatin M (OSM). Similar changes were observed in PAI-1 transcript levels after cytokine treatment. t-PA production in HACM was not affected by these agonists. No effect of these cytokines on PAI-1 production in fibroblasts isolated from human myocardial tissue was seen. In an ex vivo model we could show that incubation of pieces of human myocardial tissue with these cytokines also resulted in an increase in PAI-1 in cardiac myocytes as evidenced by immuno-histochemistry. Furthermore we found increased PAI-1 expression in myocardial tissue from a patient suffering from acute myocarditis. Thus for the first time we provide evidence that inflammatory mediators modulate PAI-1 expression in human adult cardiac myocytes in vitro and ex vivo and could demonstrate that PAI-1 expression is increased in the in vivo setting under inflammatory conditions. If the effect on PAI-1 expression brought about by IL-1alpha, TNF-alpha, TGF-beta and OSM is not only operative under in vitro and ex vivo conditions but also in the in vivo setting one could speculate that these cytokines contribute to upregulation of PAI-1 in myocardial tissue and that PAI-1, when upregulated in myocardial tissue during inflammatory processes, could serve as a defence mechanism against excessive matrix degradation by proteases. Thus we propose a role for PAI-1 produced in the heart by cardiac myocytes in cardiac remodelling and repair processes.